Sustainability Assessment Systems (SAS) quantify the value of sustainability the buildings have become popular not only in planning a sustainable real estate development, but also in scientific research. The main weakness of these tools is a lack of financial aspects, such as Building life-cycle cost analysis (LCC); inflexibility, complexity, unsound weights of the system and natural resources and environmental evaluation criteria dominance over the social and economic problems. Given this background, recommended Lithuania's recreational building sustainability assessment system is a modified BREEAM system which is complemented with social and economic criteria. Their importance is determined using analytic hierarchy process (AHP) method. Estimated Druskininkai "Snow Arena" sustainability's value according to the modified system is 66.54%, which equals "very good" result. According to BREEAM New Construction 2011 scheme 57.80% score was reached, which also corresponded to "very good" rating. The higher rating in the modified system was due to increased social and economic criteria weights, as well as the fact that the arena well satisfied these criteria.
Introduction
Recreation is an important part of the social and economic policy. Lately, Lithuania has built large complexes of buildings, such as., Vilnius "Siemens" Arena, Druskininkai Aqua Park, Kaunas Zalgiris Arena, Druskininkai Snow Arena and others. The sustainable development is increasingly highlighted because the buildings have a constantly increasing impact on the environment [1] . "Obsolescent" buildings and need of new buildings forces to change an approach into the design, construction and facility management. Buildings' classification, standards describing planning, construction, management and SAS contribute to the environmental impact regulation [2] . From architectural point of view buildings are harmonised with the environment when they properly fit to the current location panorama and silhouette and do not dwarf the existing natural elements with their projected size and forms. A major concern caused by the construction is not only a high natural resources consumption figures during the construction process and its use, but also the environment pollution. Therefore buildings using eco-friendly construction materials to reduce environmental impact are being designed. Today, much has been achieved constructing green buildings, but sustainable construction focuses on residential and office buildings [3] . Insufficient attention for recreational building sustainable development is given.
The objective of this study is to examine the sustainability building assessment systems and propose Lithuanian recreational buildings sustainability assessment model.
Building sustainability assessment systems review
When planning a sustainable real estate development it is taken into account that the environmental, economic and social aspects as equal and essential, and their convergence is important for the already built environment. Sustainable development approaches aims to streamline economic development and growth, but also includes social welfare and promotes the importance of reducing harmful environmental impact. Buildings have a significant impact on the environment, as they are one of the largest entering the atmosphere CO 2 sources, which cause greenhouse effect and contribute to global warming. According to Balaras et al. [4] in EU buildings consume over 40% of the total energy. In sustainable buildings constructions harmless environment and resources-saving processes are being used throughout the whole life cycle of the building: construction, operation, maintenance, renovation and demolition.
Of course, building sustainability covers a broader range of relationship between the built, natural and social systems and, therefore, there is a complex of different priorities that need to be considered in every phase of the life cycle. Building construction method (performance) is now a major concern for the construction industry and the built environment assessment has become one of the main sustainable construction problems. Great efforts have been done around the world in building the SAS, and they themselves have become the most popular area of scientific research [1, [5] [6] [7] [8] [9] [10] and so on. SAS plays an important role in ensuring a sustainable real estate development, taking into account the construction of buildings (performance) and are based on full project concept, which sets the guidelines for the design and provide designed solutions comparability.
Almost all environmental assessment methods have been developed for a specific site and local purposes, but is not adapted fully to all regions [11] . Each region has its own geographical and cultural features and different resources. Consequently, there are many evaluation systems, and more are being developed. Some countries use innovative systems by interpreting according to local standards, others create their own systems. The systems have contributed to the enhancement of environmental and sustainability criteria and targets dissemination among professionals. Lithuania is different from countries that are using examined evaluation systems, so it is important to analyse and adapt these systems to Lithuania.
The main international organization that brings together the biggest and most common building SAS is a Green Building Council (GBC), founded back in 1999's and currently comprising more than 30 individual systems, tailored to different countries [12] . Part of the network includes the following systems:
• Many others adapted to laws to local systems BREEAM, LEED, CASBEE and DGNB are criteria based systems [13] [14] [15] [16] , when buildings are assessed according to each. For each criterion, the building gets credit and according to their sum the final rating is determined. SAS is divided by [8] :
• Assessed buildings • System users • The building life cycle period • Systems' databases • Form of the results submission The SAS have 3 levels: urban and regional, urban neighbourhood and individual buildings [7] . They can be international, national or local, designed for different purposes, for example, scientific research, consultation, decision-making and supervision, different users, for example, designers, architects, scientists, consultants, owners, tenants and government authorities. Most systems can be applied to assess existing buildings, new buildings and refurbished buildings, as well as different types of buildings -residential buildings, office buildings and other types of buildings. Different versions have been developed in order to better evaluate the specific requirements for buildings. According to Choguill [17] no one city can be sustainable if the components are not sustainable, so it is important to start from the building. Despite its positives, these systems are limited due to the focus on individual sustainable building, as if the building is isolated from other buildings, infrastructure and many other physical and non-physical factors that characterize a specific built environment [10] . Building sustainability is mainly explained by environmental terms, and its contribution to sustainable development is assessed on the basis of the building features. SAS rarely consider the building a sustainable in a meaning of the complex social, economic and ecological functioning of the built environment.
BREEAM and LEED are widely used, but one system cannot be applied to all types of buildings because different types have different environmental requirements and the accordingly different evaluation criteria, so SAS covers the different stages of the building life cycle and analyses the different environmental problems. BREEAM and LEED have different versions for different building types. BREEAM created individual houses, apartment blocks, schools, offices, prisons, warehouses, etc. versions. SAS mainly applicable to new construction, but the existing building upgrades and maintenance are also important for sustainability purposes.
Building environmental assessment is based on Triple bottom concept and it is multi-dimensional and selected criteria summarize the key points that must be considered in case of development. BREEAM, LEED covers approximately 70 criteria, CASBEE -80 and SBTool -more than 150. BREEAM, BEPAC, HK-BEAM, LEED and GBTool have a similar system with a credit weighted scale. Some of the criteria are found only in one of the systems, for example, transport and its caused pollution criteria in BREEAM system is one of the most important. So all examined system evaluate the building by a list of criteria -for each criterion the appropriate credits are assigned. The difference is in setting the final evaluation. BREEAM system is composed of the criteria divided in groups. For each criterion, the building can collect a certain amount of credits which are graded by a licensed BREEAM expert. The criteria weights are assigned to groups that show their importance. The final score is calculated by summing up the credits, multiplied by the respective group criteria weights. Checking condition whether final assessment rating is higher or equal to the minimum BREEAM requirement and then appropriate BREEAM rating is given. LEED and DGNB systems methods are analogous to the BREEAM system. A bit different is CASBEE system evaluation method. Around the assessed building the hypothetical boundary is determined within which evaluation takes place where large-scale factors do not affect the assessment process. All criteria are divided into two categories: the Q (quality criteria) and L (the negative environmental impact criteria). For each group criteria weights are assigned reflecting the importance of group criteria. Weights of the group equals to the sum 1.0. Criteria scores are multiplied by the respective weights, received by SQ and SL. According to calculated SQ and SL ratio building is being assessed.
Specific SAS user is forced to use a specific model, for example, definitions, criteria weights or credit allocation procedures and databases. Comparison with other SAS results is difficult, even impossible [6] . SAS can provide evaluation results in charts, tables, certificates, classes, or report forms. Top way of presenting the results is charts and tables. However, each system has its own unique scale of assessment. According to BREEAM building system building can be assessed as: satisfactory, good, very good, excellent or outstanding. Under the LEED system building can obtain these estimates: certified, silver, gold or platinum. CASBEE buildings can be assessed as follows: C (pass), B-, B+, A, S (excellent). In DGNB building system available evaluations are: bronze, silver or gold.
LEED focuses more on urban land conversion and public transport access. CASBEE appraises well building's engineering systems efficiency while this is not relevant in BREEAM or LEED. BREEAM, LEED and CASBEE badly evaluate the economic issues. The quality of care is widely considered CASBEE but BREEAM and LEED do not examine that. BREEAM and LEED reflect the unique project with additional innovation criteria. Additional BREEAM are criteria based on a weighted system and priority is given to environmental issues, and LEED uses a simple additive approach.
Sharifi and Murayama [9] accomplished a seven SAS analysis, which also highlights their strengths and weaknesses and made recommendations on how to improve them. Most systems do not cover well the social, economic and institutional aspects of sustainability; there are ambiguities and shortcomings of the weighting, scoring sections, and the final evaluation. Although the systems have different accents they all tend towards resources and environmental criteria relating to water, energy, recourses conservation, and at the same time to dominate the socio-economic problems. So sustainability coverage lacks the balance between the different dimensions of sustainability, environmental attitude prevails, there are technological problems. BREEAM or LEED does not consider the financial aspect, which is contrary to the ultimate principle of sustainable development as a financial return, which is very important for all projects. Inflexibility, complexity, lack of weight system and building life cycle cost analysis (LCC) are the most important weakness. Sustainable building sets complex requirements for the assessment systems, in addition to the environmental dimension, economic and social aspects have to be analysed and included in the evaluation [8] . Environmental issues and financial arrangements should go hand in hand. This is especially important for financial feasibility stage, while evaluating alternative development options.
BREEAM and LEED are the leading systems designed for very well-known organizations (BRE and USGBC), which have made a significant contribution to sustainable development. BREEAM had a profound impact on almost all of the environmental impact assessment methods; it was also used as a design template to many other systems around the world such as Green Star, Basix Australia, BEPAC Canada, Hong Kong HKBEAM [6] . Thus, many countries adopted the BREEAM to their needs, paying attention to their cultural, environmental, social and economic aspects. Due to that, BREEAM will be modified for Lithuanian recreational buildings assessment.
Lithuania recreational building assessment under BREEAM modified model
To find out how many criterion for the environmental, social and economic aspects in BREEAM system can be, each credit will be attributed to one or more possible sustainability principles, dividing points by the range of 0.5 (Table 1) . Taking into consideration all the criteria possible credit importance in criteria groups and in the whole system, it was obtained that under the "BREEAM New Construction" criteria evaluation model the importance of sustainability principles are 67% of the environmental, of the social -23% and 10% of economic aspect. BREEAM is mostly related to environmental protection and resource efficiency, and only a limited ability to assess the socio-economic sustainability. Building sustainability assessment is multidimensional and select criteria have to summarize key aspects of sustainable development, which is a social, economic and environmental interests' harmonization. Inflexibility, complexity and sets of criteria weighting is the biggest weaknesses in systems or barriers to the development building sustainability assessment methods [18] . The SAS are all based on criteria weights, as they are key to the total evaluation score. However, currently there is no consensus-based approach and an appropriate method to determine the weights. In Lithuanian recreational building assessment sustainability principles should be estimated equally by 30% -35%. In order to assess the principles of sustainability equally, the economic aspects importance has been doubled and the environmental part was dimidiated. After recalculation of the weights of the system criteria for their overall rating is 0.7705. In this way, the existing criteria may be added to the new ones (their overall significance is 0.2295), and the total amount of the criteria weight (without innovation part) is 1.00. Developing countries have given priority to social and economic problems [19] , but Libovich [20] argues that developing countries, in order to ensure sustainable development, should not favour environmental problems. Developed countries are concerned about the environmental impact reduction and maintenance of standards of living, while the cost of living is much lower in the developing countries, which means that these countries' social and economic issues are more important than environmental. Developed countries, for example, U.S., Japan, Germany and the UK are giving a priority to environmental problems. These countries have achieved good results in environmental management by developing sustainability in practice and its assessment tools. BREEAM does not evaluate the financial aspects, and this is contrary to the ultimate principle of sustainable development as a financial return, which is very important for all projects. Taking into the mentioned before, recreational and other types of buildings assessment system of Lithuania needs to add in both -social and economic criteria.
Following criteria will be added to social sustainable development principle: • Independent experts' opinion on the project • Public and private sector collaboration • Raising local employment level • Quality management standards for construction and maintenance • Building value in the area (functional promiscuity increase, i.e. determining whether project which is under construction is needed for local residents or the region) • Quality of life improvement Recreational facilities can succeed if they are economically viable, that is why sustainable economic development principle is supplemented with the following criteria:
• Return on investment • EU support • Economic benefits for region (increase in tourist traffic)
After selecting criteria, problem to determine their significance is encountered, and for that Alyami and Rezgui [11] recommends to use the analytic hierarchy process (AHP) method. AHP method makes it possible to structure the problem in a simple way top-down approach; it is based on pairwise comparison matrix [21] . Experts compare with each other all the criteria assessed K i and K j (i, j = 1,...m ), m -number of criteria. Criteria are compared in pairs, showing if each one of them is more important than the other. The method transforms a qualitative expert assessment to the quantitative criteriacriteria's significance. For evaluation mainly 1-3-5-7-9 scoring system is used, as well as intermediate values of 2-4-6-8. M matrix element m ij = 1 when both compared criteria weights are the same, i.e. they are equally important; m ij = 3, where the K i criterion is more important than the criterion K j ; m ij = 5, the criterion K i is much more important than the criterion K j ; m ij = 7 when the criteria K i is very much more important than the criteria K j , and m ij = 9, when K i criterion is absolutely (not possible to compare) more important than the criterion K j . M matrix elements m ij are treated as a criterion K i and K j relations of their importance attribute values m ij = ω i /ω j .
Questionnaires were constructed where experts compared the criteria in pairs in the 9 points system. Each expert made pairwise comparison; its compatibility was tested and weights of criteria calculated. The criteria was evaluated by eight experts group, all experts matrix criteria weights average values were counted and after that final criteria weights were determined ( Table 3 ). The biggest importance of 0.0772 score was for building return on investment, the lowest 0.0035 -independent experts' opinion. Set criteria weights are applied to sustainability assessment system, the total weight is equal to 0.2295. In the Fig. 1 BREEAM New Construction recreational buildings criteria weight for sustainability principles is shown. After modifying the system and new criteria added to it, importance of environmental principle decreased from 67% to 33.61%, while the social and economic increased to 29.05 and 37.34%, and so importance of sustainability principles was nearly equalled. In general, the building sustainability is measured by the generalized formula suggested by authors: Modified BREEAM sustainability assessment is done in the main system, which criteria weightings were recalculated, taking into account the three principles of sustainability, as well as a sub-system that proposed criteria weights were determined by applying AHP method. Thus, in determining the value of building sustainability each criterion performance is assessed as a percentage, which is multiplied by the newly adjusted weight. Table 4 shows the modified BREEAM model. In brackets BREEAM New Construction sets of criteria weights are indicated. Comparing the weights, we see that for the management group it remained almost unchanged, but significantly reduced for material, waste and land use, ecology group (up to 50%). However, the proposed model takes into account additional criteria (economic and social), with an importance of 0.2295. Modified BREEAM further reveals the three sustainability aspects of the buildings, so the system is used to assess Druskininkai Snow Arena.
Druskininkai Snow Arena sustainability assessment
Druskininkai Snow Arena is a building for winter entertainment enthusiasts and professional athletes who can ski there all year (Fig. 2) . This is one of the largest and most modern indoor ski complex in Europe, and according to the technical parameters set it is nominated for top five indoor ski resorts [22] . Arena can welcome up to thousand winter sports enthusiasts. At present, there are about 50 indoor ski slopes in the world, most of them -about 30 -installed in Europe, but the nearest is about 1000 kilometres. Other technical parameters of the object:
• Main area: 29719.60 m² (total heated area: 5468.09 m² total cooled area: 24903.08 m²; auxiliary area: 1787.37 m²) By applying a modified model the arena sustainability assessment is determined on the basis of an Excel program. Thus, the criteria of each 10 groups are evaluated, giving a certain number of credits, or giving none if the specific requirement is unfulfilled. Each criterion assessed in percentage and is multiplied by the newly recalculated weight. In Table 5 , the management group criteria calculation is shown. Three credits from eight for Man. 01 criterion implementation -the construction company has states that the experts have investigated the influence of already built structures before their deformation; all internal systems' specialists, suppliers, installers regularly maintenance building. More than once experts from Germany, Switzerland were invited, since each of them was responsible for their systems' flawless operation. Even now, when the building is already running by the remote monitoring support, specialists abroad continuously monitor the arena refrigeration systems. There is no evidence that the thermo analysis was done in the building, and BREEAM-certified appraiser wasn't in all parts of the project (no credits also). Site work supervision in accordance with the given documents was also conducted in accordance with the standards, but it is difficult to determine whether it has surpassed the best current practice or not, so by Man. 02. criterion one credit is given. Criterion Man. 03 is rated with 3 credits. There are no data on the consumption of CO 2 during the construction or operation of the building. So it only can be said that CO 2 emissions, transportation damage and air pollution levels are in line with the standards of Lithuania, but additional implements were not taken to reduce them. It is known exactly that the construction waste was recycled, wells' water is protected. The second credit is received for the fact that the used timber is certified and properly extracted. Although Lithuania's building user's guides are not printed separately to consumers, Man. 04 criterion credit given as to the various facilities in the building for customers there are instructions on how to use them. Also because of the building specifics many other systems can be regulated only by specialists (e. g, heating and cooling systems). The design of the building is comfortable and appropriate for the intended use, in addition, in the design phase experts from various fields attended and their opinions have been taken into account. Snow arena ROI was calculated, and the entire building life cycle cost (LCC) analysis was taken, so on one credit under Man. 05 is given.
For the management part 11 credits were received in total from which 3 are mandatory-Man. 01: Sustainable procurement, Man. 02: Responsible construction practices and Man 04: Stakeholder participation. In total the group gathered 6.72%. Accordingly other groups have been assessed and the total 53.24% score was collected. For final calculation of the additional criteria in evaluation model subsystem information provided by builder and other sources was used (Table 6 ). According to the criteria Soc. 1 50% of the performance is given, because as builder representatives stated various experts wanted to help, but not all of the suggestions were taken into account. In the category of employment growth it is estimated that in 2011 winter Druskininkai "Snow Arena" created 128 new job places where 44 unemployed persons registered at the labour exchange without public subsidies signed termless contracts, which increased Alytus district employment level. 100% rating is given for Soc. 3, because this building is a great public and private sector partnership example. The project total value of LTL 110.7 million was implemented in public and private funds. Amount of LTL 70.7 million invested company "Stamita" and Druskininkai municipality efforts results was around LTL 40 million EU support. A Soc. 5 criterion was assessed by 50%, because it is important that the recreation building is functionally in right place. As Druskininkai is a resort town, the appearance of such building only improves city's image, increase the recreational choice of services, and this only increases the value of the region.
In the business plan of the snow arena it has been calculated that over the year it would be about 130-140 thousand visitors; per day -about 410 people. According to such flow of costumers investment should pay for itself within 12-13 years, and criterion Econ. 1 is estimated by 77%. Concession contract with Druskininkai municipality was signed for 25 years, so if it will succeed in implementing the business plan realistic calculations, approximately after half of the time investment pays off, and after 12-13 years it starts to bring profits.
Due to the above-mentioned factors tourist flow is increasing in the city (Econ. 3 -criterion fulfilment), and it increases other services (food, housing) demand which has a positive economic benefits to the city and employment. In the category of quality of life improvement should be noted that the Alytus district residents approved the construction of this building; people's quality of life and health improves because of its appearance, as residents have the opportunity to engage in yearround skiing and snowboarding. Econ. 3 criterion is estimated as equivalent to 50% of the total value, as it is difficult to calculate the precise value based on economic factors of the snow arena appearance. In additional criteria group Druskininkai Snow Arena scored 13.31%, and the total assessment score is 66.54%, so it can be said that the sustainability assessment is very good. Also BREEAM new construction 2011 sustainability assessment model has been applied, under which the arena has collected 57.80% (out of 122 possible +10 additional -75 credits) and evaluation is also very good [23] . The difference amounted to 8.74%. Improvement in modified assessment obtained due to the fact that in modified model the social and economic importance of the criteria were maximize, and environmentalreduced and appraised building well satisfied the social and economic criteria. Druskininkai Snow Arena in all three sustainability assessment principles correspond to a large part of criteria requirements, so it can be said that this is a very good example of a sustainable recreational development.
Conclusions
Most of the buildings the SAS does not include a good social and economic sustainability principles, even though they have different accents, but tend towards resources and environmental criteria and at the same time to dominate the socioeconomic problems. There are also ambiguities and shortcomings of the weighting credits and in the final assessment.
Modified BREEAM model for recreational buildings sustainability assessment in Lithuania was proposed, where social and economic importance of the criteria have been increased, while the environmental reduced and additional criteria (social + economic) group suggested. To determine the importance of this group of criteria AHP method was applied. The proposed modified BREEAM model reveals three sustainable development principles in the development of the building, so it is proposed for assessing the sustainability of Lithuania recreational buildings in future.
Druskininkai Snow Arena reached 66.54% score based on modified sustainability assessment model, which is a "very good" rating. According to BREEAM New Construction 2011 scheme score was 57.80% , which is also in line with a "very good" rating. The higher rating is justified by the reduction of the environmental criteria importance and the increase in social and economic, as well as the fact that the arena well satisfied with the last-mentioned criteria.
